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TUBES, 
COPPER, BRASS, 


CUPRO-NICKEL, 
AND OTHER ALLOYS. 


(PROTECTED UNDER B.N.F. PATENT 3086471929) 


THE Most 
ECONOMICAL TUBE 


IN THE WORLD 


THE YORKSHIRE COPPER WORKS, LTD. 
LEEDS, ENGLAND. 
Telephones : 20031. Telegrams: “ Tubes, Leeds.” 

LONDON OFFICE: 53, New Broad Street, E.C.2. 


THE ENGLISH ELECTRIC JOURNAL 1 
rf 
‘ 


Il THE ENGLISH ELECTRIC JOURNAL March, 1931, 


WESTINGHOUSE RECTIFIERS 


AND SOME OF THEIR MANY APPLICATIONS. 


The two top pictures show Westinghouse Metal Rectifiers feeding magnetic chucks. The illustrations 
below show a half-kilowatt rectifier set trickle charging the standby lighting batteries at Olympia 
Exhibition Buildings, London. 


WESTINGHOUSE RECTIFIERS WESTINGHOUSE RECTIFIERS 
are now used to supply current for: | WILL SUPPLY DIRECT CURRENT FROM 
LIFT CONTROL GEAR. D.C. ARC LAMPS. | MAINS WITHOUT THE DISADVANTAGES OF 
D.C. MOTORS LIGHTING EQUIPMENT | ROTARY = CHEMICAL ACTIQN OR VALVES. 
in siz CATION, IN THE SIMPLES 

TRICKLE CHARGING. ranging RELIABLE WAY 
A.C. MOVING COIL FROM MICROWATTS 

INSTRUMENTS. TO KILOWATTS. Send for Pamphlet D.P.11h. 


The Westinghouse Brake & Saxby Signal Co., Ltd., 82, York Road, King’s Cross, London, N.1. 
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BUILDINGS & HANDLING PLANTS 


THE MITCHELL COMPANY 
45-50 HOLBORN VIADUCT LONDON 
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ELECTRICAL 


PAXOLIN 


The leading All-British Bakelite Varnish-Paper Insulation. 


Paxolin Insulation can be supplied in the form of Boards, Panels, Tubes, Cylinders, 
Insulators and Bushings and is eminently suitable for use under hot oil in Trans- 
formers and Switchgear. 


The above photograph shows a batch of 132 kV Paxolin Condenser Type Bushings 
(before assembly of the porcelains and flanges) in course of manufacture in our 
Shops for the National Grid Scheme. 


WALTHAMS TQ LONDON 
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DE LAVAL PORTABLE OIL PURIFIERS. — 


The high degree of purity required for the maintenance 
of Insulating Oil in transformers and switches necessitates 
the Purifier being taken to the oil and not the oil to the 
Purifier. 


A very large number of De Laval 
Portable Oil-Purifying Sets have been 
supplied for this purpose. Sets are 
now available in sizes having capacities 
from 10 to 1,000 g.p.h. and can be 
furnished, when required, for purification 
without aeration. 


A De Laval Oil Purifier re- 
moves more dirt and moisture 
than any other make of Oil 
Purifier of similar size operat- 
ing under similar conditions, 
and should always be specified in 
in connection with insulating 300 G.P.H. De Laval Portable Oil Purifying Equipment as supplied to 
oil equipment. the Central Electricity Board. 


ALFA-LAVAL CO., LTD., 34, Grosvenor Road, London, S.W.1. 


HYDRAULIC MACHINERY - 


ROLLING MILLS AND STEEL WORKS PLANT. 
Supplied all over the World for 


the last 60 years. 


HYDRAULIC 
PUMPS AND 
ACCUMULATORS. 


HYDRAULIC 
PRESSES for 
forging, flanging, 
extrusion, cable- 
covering, lead 
pipes, etc. 
ROLLING MILLS 


AND ACCESSORY 
MACHINERY. 


STEAM HAMMERS. 
STEAM BOILERS 
of the Lancashire, 


Cornish and 
Vertical types. 


220 H.P. HYDRAULIC PUMP FOR DOCK SERVICE. 


DAVY BROTHERS,  sHEFFIELD. 
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E. 'N. MASON & SONS LIMITED 


THE MANUFACTURING DRAWING OFFICE STATIONERS 


SIMPLICIT Y—EFFICIENCY—ECONOMY. 


RECOGNITION OF THE ABOVE HAS RESULTED IN THE INSTALLATION OF 
ARCLIGHT PHOTO PRINTING EQUIPMENT IN THE LEADING DRAWING OFFICES 
THROUGHOUT THE COUNTRY. 


ARCLIGHT WORKS, COLCHESTER, ENGLAND. 
LONDON — BIRMINGHAM — MANCHESTER — NEWCASTLE-ON.TYNE. 
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STRATHCLYDE PAINT Co. LTD., 


Manufacturers of 


_ LEADS, PAINTS, COLOURS & VARNISHES 


Specialists in Paints for 
MACHINE TOOLS and all kinds of MACHINERY 


Puralb ” Strathclyde ” Strathclyde ” 
White Lead Enamel Filling up & Anti-corrosive 
Substitute. Dull Steel Grey Paints. Oxide Paints. 


Contractors to Home & Colonial Governments, leading 
Railway Co.’s, Car. & Wagon Builders, Engineers, &c. 


_ STRATHCLYDE WORKS, DALMARNOCK, GLASGOW. 


Magnet wire unaffected 
severe temperature rises 


Lewbestos insulated 
wire is unequalled 


for use in the manufacture and repair of coils for traction, 
mining and mill motors; lifting magnets and all apparatus 
subject to severe temperature rise. 

Withstands a test pressure of 1,000 Volts between turns 
after long period working up to 200° C. (392° F.). 
LEWBESTOS insulation is a pure Asbestos Fibre Insulation 
specially treated to remove all impurities, and it is moisture- 
proof and tough, but in spite of its toughness it will not 
crack cr break on sharp bends. 


LEWBESTOS 


REGD- 
PURE ASBESTOS FIBRE INSULATION 


THE LONDON ELECTRIC WIRE COMPANY AND SMITHS, LIMITED 
Church Road, Leyton, London, E.10. 
Telephone :—Walthamstow 2531. Telegrams :—Lewcos, London. 


Trade Counter and Cable Sales: 7, Playhouse Yd., Golden Lane, London, E.C.1. 
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“INSULATING PANELS & ARC-SHIELDS 
DELIVERED READY FOR ASSEMBLY” 


You can make greater use of your existing premises by utilising the 
“Sindanyo” service, and obtaining your insulating panels, arc-shields, 
and heat resisting pieces already drilled, slotted, shaped, and bevelled for 
immediate use. Send with your order a dimensioned drilling diagram, 
and “ Sindanyo” Ebony Panels, or “ Sindanyo” * Natural’ Arc-shields, 
Arc-chutes, Barriers, Linings, etc., are delivered drilled and machined 
exactly to your requirements and ready for assembly. A few typical 
examples of shaped and machined “ Sindanyo” panels and arc-resisting 
pieces are illustrated above. Unique facilities enable us to do this work 
at remarkably low cost. Send us your drilling diagram for a specific 
quotation, and compare with your present costs. 


TURNERS ASBESTOS CEMENT 
LIMITED and the Companies with 


station engineers ought to have the 

which it is associcted, own sixteen 
INO: 50, works, ten askestos mines, and 
May we send you a copy? employ over fifteen thousand people. 


REGISTERED 


ASBESTOS ELECTRICAL INSULATIONS 


DIELECTRIC - HOMOGENEOUS .- 


All switchboard manufacturers and 


STRONG 


TURNERS ASBESTOS CEMENT LTD. 


LONDON OFFICE: 7 BIRMINGHAM OFFICE: 
Asbestos House, Southwark St., §.E.1 TRAFFORD PARK, MANCHESTER 14, New Street 
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Practically the whole of the produce 
brought into Bombay by the B. B. & C. I. 
Railway is handled by these locomotives, 


BOMBAY, BARODA & CEN RAL INDIA which are two of the largest battery 
RAILWAY locomotives built in England. 


CARNAC BRIDGE YARD, BOMBAY 


These locomotives were supplied by the 


Double Bogie Central English Electric Co., Ltd., and each is 
Cab type Battery Shunting Locomo- equipped with a Kathanode Battery rated 
tives, each equipped with four 60 H.P. at 408 ampere-hours at the one-hour rate 
440 V. Motors supplied with current of discharge, which corresponds to 714 
from a D.P. 238 cell Kathanode Battery. ampere-hours at the five-hour rate. 


Kathanode Batteries enable these loco- 
motives to carry out their arduous 
tasks with the greatest possible efficiency 
and reliability. 


— D.P. —~_ 
KATHANOD 
BATTERY 


Tur D.P.BATTERY Co.L1p 
BAKEWELL DERBYSHIRE 


50, GROSVENOR GARDENS, VICTORIA, S.W.1. 
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IEMEN 


FEEDER PILLARS. 


SOLVE ALL YOUR 
FEEDER PILLAR 
PROBLEMS 


by using 


IEMEN: 
UNIT TYPE 


CABLE SEALING 
BOXES 


These High-Voltage Pillars 


provide an economical 
method of connecting large 


with ated while under tension. 
Safety Screen removed. 


Quotations on application 


SIEMENS BROTHERS & CO., LTD. 


WOOLWICH, LONDON, S.E.18. 
Telephone: Woolwich 1161. Telegrams : “‘ Siemens, Woolwich.” 
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All rights of republication, including translation of articles, are reserved, 
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A fine example of Modern Power House Switchgear. 
and its control board 


Portions of a 16-unit Metalclad Compound-filled Sieitchboard 
Each unit has acurrent capacity of 3,000 amperes and arupturing capacity of 1,000,000 I} 
Duplicate busbars and selector switches, for operation under load, are fitted. 


| 
| 
| | 
g 


English Electric 


Journal 


‘MARCH 1931 


CONTENTS. 
PAGE 
MODERNISING ROLLING MILLS 
AUTOMATIC INDUCTION REGU- 
LATORS ‘ - 120 
A LARGE AUTOMATIC INDUCTION 
REGULATOR - 124 
1,500-vOLT AUTOMATIC SUB- 
STATION OF THE ISE ELECTRIC 
TAPPING A TRANSMISSION LINE 
FOR RURAL DISTRIBUTION IN 
DERBYSHIRE AND CHESHIRE - 129 
All Communications respecting Editorial 
Contents should be addressed to Tue Epiror, 
THe EwnciisH Etectric JouRNAL, QUEEN’s 


House, Kincsway, Lonpon, W.C.2. 


EDITORIAL. 


We draw attention in this issue to the 


activity of steel rolling companies in 


modernising their mills by installing 


electric driving, and descriptions of some 
of these equipments have been made the 


One Shilling. 


The 
Company has led in this field for upwards 


basis of a survey of present practice. 


of twenty-five years and has accumulated 
a wealth of experience in the practical 
requirements of rolling 
Our 


ments contain improvements on earlier 


mill operation. 
readers will notice that the equip- 
drives of a similar character, and that a 
much greater variety of types of drive is 
now available. 


The robust nature of electrical machin- 
ery and apparatus is demonstrated very 
well by the satisfactory service they have 
given in the iron and steel industry, where 
the duties are arduous and the general 
conditions leave no room for mechanism 
that needs an undue amount of care and 
maintenance. The problems of mechanical 
strength and suitable electrical design and 
rating are well understood, and in recent 
times attention has been given to obtaining 
higher efficiencies and power factors and, 
The 


advances made in this direction help to 


in fact, better overall economy. 


reduce the cost of the finished products 


from the mills. 
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The maintenance of normal voltage at 
the points where electrical energy is used, 
has always been a difficulty to be faced 
by supply engineers, and the problem has 
become greater with the more extended 
distribution of power for mixed lighting, 
heating and power loads. Although it has 
been recognised that fluctuating or incor- 
rect voltage is unsatisfactory to both sup- 
plier and consumer no remedy of general 
application was available for a.c. systems 
until the introduction of automatic induc- 
tion regulators. 


Whilst this class of apparatus is being 
installed in increasing numbers, especially 
in the United States, where the majority 


The 
Latest Indian 
Electrification. 


The conversion of the 
Madras - Tambaram 
section of the South 
Indian Railway is the 
Jirst main line electri- 
fication to be undertaken 
in the southern part of 
the Continent. 


The freight locomotive 
illustrated is one of 
four supplied under a 
contract totalling 57 
vehicles, including some 
articulated motor-coach 
trains. Allare equipped 
with camshaft control 
for operation on 1,500 
volts D.C, 
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of feeders are so equipped, the satisfactory 
results obtainable do not appear to be 
appreciated in this country. Regulators 
suitable for automatic voltage control 
under almost any conditions have been 
steadily developed by the Company until 
they have reached a high stage of perfec- 
tion. The article on this subject will, we 
hope, convey to our readers a clear im- 
pression of the reliable piece of apparatus 
which is at their disposal for maintaining 
constant voltage at any desired point ona 
distribution system. They will also note 
that the Company has built the largest 
induction voltage regulator ; to which may 
be added that they are the largest makers 


of such apparatus in Great Britain. 


* 
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Modernising Rolling 


In view of the depressed state of the heavy 
industries and particularly the Iron and Steel 
industry, it is encouraging to find that many 
works are utilising this slack time to extend and 
modernise their plant. By thus increasing their 
productive capacity and efficiency, they will be 
better able to meet competition when the need 
arises. 

The English Electric Company, who have 
carried out a great many main drives for rolling 
mills, have at present in their works at Stafford 
some fine examples of modern main drives. The 
following notes give a brief review of present 
practice in the operation of various classes of mill, 
based upon typical equipments now under con- 
struction or recently supplied. 

Reversing Mill Drive.—A large equipment for 
driving a reversing mill, recently completed to 
the order of Messrs. Brown Bayley’s Steel Works, 
of Sheffield, is shown in Fig. 1. 

This mill motor is to drive a 27-in. 3-stand 
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Mills Electrically. 


reversing mill used for reducing 1-ton ingots of 
high carbon and alloy steel to 4-in. and 3-in. 
billets. The complete motor weighs about 
114 tons. 

The motor is of the single-armature, forced- 
ventilated, direct-current type, with a cut-out 
turning moment of 5,600 inch-tons at any speed 
from 0 to 30 r.p.m., while a further speed range 
is available of 30 to 70 r.p.m. with reduced 
torque. These speed ranges are given when the 
motor is supplied from one generator, the output 
corresponding to a maximum horse-power of 
6,000 at 30 r.p.m. 

Later, the equipment will be completed by 
the addition of a second generator to the motor- 
generator set described below, and it will then 
be possible to increase the base speed from 
30 up to 60 r.p.m., at which speed the 
motor will be able to give 12,000 h.p., while 
the maximum speed will be increased up to 
110 r.p.m. 


Fig. 1.—12,009 H.P. Direct Current Motor for 27-inch Reversing Mill. 


— 
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The unwound armature 
shown in Fig. 2. It has a 
diameter of 140 ins., and weighs 
when complete with windings 
and commutator, about 50 tons. 
It is of the all-steel construction 
which is so advisable in re- 
versing-mill practice, and is pro- 
vided with a very heavy shaft 
about 24 ins. in diameter. 

Other interesting features of 
the motor are the special design 
of keying for holding the core- 
plates to the spider with the 
rigidity necessary to withstand 
the racking stresses due to the 
frequent reversals ; the provision 
of ample creeping surfaces to 
counteract the effect of dust ; 
and the use of forced lubrication 
furnished by the oil pumps seen in the fore- 
ground of Fig. 1. 

Cooling air for the main motor is supplied by 
a separate electrically-driven fan and filter, from 
which the air is delivered to the driving end, 
which is entirely enclosed by a_ steel casing. 
Suitable baffle arrangements ensure that every 
part of the armature, commutator and_ field 
system receives a supply of cooling air that is 
thoroughly adequate. 


Fig. 2. 


THE ENGLISH ELECTRIC JOURNAL 


Armature Core and Shaft of 12,000 H.P. Motor. 


The flywheel motor-generator set which will 
supply this motor, runs at a maximum speed of 
600 r.p.m., and is equipped with a 21-ton fly- 
wheel, and a 2,000-h.p. induction motor. This 
induction motor is unusual in being designed to 
take an 11,000-volt, 50-cycle 3-phase supply 
direct on to its windings. 

The single generator of the motor-generator 
set supplies the main motor at a pressure of 536 
volts, but when the second generator is added the 
| two will operate in series to 


flywhee/ 


Gen’ 


Starter % 
Avtomotic Sip Regiotor 


V v Gen’ Exciter 


Orivers 
Controsler 


provide a motor voltage of 
double that value. When com- 

Const 
pleted, the two generators will 


be mounted with the flywheel 
between them. The flywheel is 
of the forged steel dise type, 
11 ft. in diameter, and is sup- 
ported on pressure lubricated 
bearings : it can be brought to 
rest by electric braking effected 
by applying direct-current exci- 
tation to the stator of the 
driving motor, the braking being 
controlled by a liquid regulator 


Moter 
Ring 


connected in the rotor circuit. 


Field Relay 


Fig. 3.—Control System of 12,000 H.P. Reversing Motor. 


For starting up and automati- 
cally regulating the slip of the 
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Fig. 4.—Slip-regenerating Motor on a 2,000 H.P. Sheet Mill Drive. 


motor driving the motor-generator set, a liquid 
regulator is being supplied, together with the 
necessary torque motor and series transformer. 

The flywheel set is to be supplied with filtered 
air through a self-cleaning ** Viscous” type filter. 

The control of the main motor, which has to 
reverse very frequently, is carried out on the 
normal Ward-Leonard system as shown in Fig. 
3, from which it will be seen the regulation is 
carried out on the field circuits of the exciter. 
Consequently the controller has to deal only with 
small currents, and can be operated directly by 
the driver’s hand lever. This arrangement 
reduces to a minimum the number of contact- 
making and contact-breaking parts, which results 
in increased reliability and low maintenance of 
the equipment. 

In order to obtain rapidity of control, the 
exciters are wound on the Company’s patented 
system, so that the speed of the mill motor 
varies almost instantaneously with the movement 
of the driver’s lever. 

Special Tube Mill Installation.—The Company 
are completing a special equipment for driving 
a push bench equipment for Canada. This 
requires. a reversing motor with a _ peak 
power of 3,300 h.p. at 150 r.p.m., and a total 


speed range of 0 to 300 r.p.m., 
which is fed from a small fly- 
wheel motor-generator set so 
that the input current is 
equalised. 

The control arrangements in 
this case are special, since the 
motor has to be accelerated 
to maximum speed in the 
shortest possible time, and not 
only decelerated but stopped in 
the shortest space and_ irre- 
spective of the position of the 
driver’s controller. 

The flywheel set is driven by 
an induction motor of 1,400 h.p. 
sapacity at. 3,000 volts 25 
cycles. 

This order also includes three 
small A.C. mill equipments of 
240, 300 and 350 h.p., which 
have been completed, and approximately twenty 
auxiliary motors, and control gear for the whole 
installation. 

Sheet Mill Drives.—There is now ready for 
despatch to Scotland a 750-h.p. continuously- 
rated, 1,800-h.p. peak, 300-r.p.m. slipring induction 
motor for driving a sheet mill, this order com- 
prising not only the motor and control gear, but 
also mechanical equipment having a_ speed 
reduction to 33 r.p.m. on the mill, complete with 
two overhung flywheels with a stored energy 
of 14,000 h.p.-sees. 

Such a drive is very suitable for a sheet mill 
where variable speed is not required, while the 
drop in speed to utilise the flywheel effect is 
obtained simply by resistance inserted in the 
rotor circuit. But where the cost of energy 
exceeds 3d. per unit it is found worth while to 
regenerate the energy otherwise lost in the slip 
resistance ; this can be done by connecting to 
the driving motor an A.C. series-wound commu- 
tator motor which acts in the same way as the 
rotor resistance by causing a drop in speed when 
the load comes on, but regenerates the energy in 
the form of extra mechanical output to the shaft. 

It is found that this type of drive will save 
approximately 8 per cent. of the energy consump- 
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tion per ton of sheets, and therefore amply repays 
the cost of the equipment. 

Fig. 4 shows such a slip-regenerating motor 
which was in this case coupled to a 2,000 h.p. 
motor on a sheet mill consisting of eight stands. 


Two further motors of 1,000 and 500 h.p. with 
peak loads in excess of 100 per cent. are being 
prepared for despatch, and will be used to drive 
two aluminium sheet mills for the Northern 
Aluminium Company. That company has also 
ordered a number of auxiliary motors for driving 
a screwdown, live roller gear and lifting tables, 
these being of the Company’s special D.C. mill 
type of which many thousands are in service. 

Merchant Mill Drive.—Fig. 5 shows a roughing 
mill motor which has just been completed and 
set to work. It is of 1,800 h.p. peak capacity, 
for the slow speed of 65.2 r.p.m. (synchronous) 
on a 25-cycle circuit, and is utilised to drive the 
mill directly without the intervention of gearing, 
although of course a large slow-speed flywheel is 
used to take the peaks from the motor and the 
supply system. 

In merchant mills in general, especially those 
for finishing, the question of variable speed is 
of great importance as 
it enables the metal to 
be rolled ‘at just the 
speed suitable for it. 

An important contract 
now in progress is the 
complete _ electrification 
of some bar mills for 
Messrs. The Motherwell 
Iron & Steel Co., in- 
cluding the replacement 
of 25-cycle motors due 
to the frequency change 
in the Glasgow area. 

The drives consist of 
a 500/1,400 h.p. motor 
at 100/150 r.p.m. for a 
16-in. 3-high mill, com- 
plete with contactor 
controller for push- 
button operation and 
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the equipment to rest rapidly ; a 400/1,100-h.p. 
140/260 r.p.m. motor for driving a 10-in. 4-stand 
3-high mill ; a 300/700-h.p. 150/300 r.p.m. motor 
for driving 10-in. to 14-in. hard rolls ; a 300-h.p. 
motor at 270/350 r.p.m. to drive an 8-in. mill. 

These motors are all D.C. machines, similar to 
the one shown in Fig. 6, but they will drive their 
mills directly, whereas the illustration shows a 
motor which drives a reversing mill through 
gearing. 

The above motors will be supplied from two 
750-kW. rotary convertors which take power 
from the Clyde Valley Electrical Power Company’s 
system at 11,000 volts, and convert it to 460 
volts D.C, 

This contract includes the necessary starting 
and control gear, and all the cabling required 
for the machines and equipment; the supply is 
led in through four 11,000-volt ‘ English Elec- 
tric’ truck type cubicles one of which feeds an 
800-kKVA transformer that is being supplied for 
the sheet mill motor. 

It will be obvious that where variable speed is 
required on a group of motors such as those just 
described, direct-current machines should be 


employed. This system not only gives simple 


dynamic braking to bring Fig. 56.— 1,800 H.P., 65 rpm. Induction Motor for Roughing Mill. 


at 


THE ENGLISH ELECTRIC JOURNAL 


speed control and eliminates the 
slip losses by utilising the fly- 
wheel energy, but also enables 
the motors to be direct-coupled 
to slow-speed mills. | Moreover, 
the employment of rotary con- 
vertors permits power to be 
taken at unity power factor and 
therefore at minimum cost. 

In a case where speed varia- 
tion is required on only one mill 
equipment or where a_ small 
variation only is required, then 
it is worth while considering 
an alternative method by the 
use of an A.C. commutator 
machine. 

One method of doing this is 
by coupling a frequency con- 
vertor to the A.C. motor to 
convert the line frequency to 
the slip frequency ; by using this to buck or boost 
the rotor voltage of the main motor, the speed 
of the latter can be varied up or down. 

Fig. 8 shows one of two equipments, in which 
the speed of the induction motor is varied by 


fig. 7.—Asynchronous-synchronous Motor driving a Cold Roll. 
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Fig. 6.—600/1800-H.P. Direct-current Motor driving Aluminium Mill. 


plus or minus 25 per cent., thus enabling the 
base speed to be adjusted for rolling the particular 
thickness and width of metal in the mills. The 
equipments are of 200 and 300 h.p. capacity 
respectively. 

Strip Mills and Cold Roll 
Drives.—On such mills as these 
where flywheel energy is not 
required and the motor supplies 
the whole of the power for the 
rolling, power factor correction 
can conveniently be carried out. 
Fig. 7 shows an asynchronous- 
synchronous motor driving a 
cold roll through reduction gear ; 
this type of motor is able to 
start up against a heavy torque 
in exactly the same way as an 
induction motor; the liquid 
starter for this purpose will be 
seen in the picture. 

These motors can be made for 
leading power factor if required, 
and since at partial load the 
power factor becomes still more 
leading, the maximum use is 
made of its corrective effect for 
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at .9 leading power factor. 

Alternatively, if the power factor 
is to be maintained at unity on the 
drive itself and it is desirable to 
have a motor with a slightly 
drooping characteristic, then an 
induction motor of the ordinary 
slipring type can be used, and a 
rotating power factor compensator 
added which will hold the power 
factor of the main motor to unity 
over the whole load range. A 
450-h.p. motor and compensator 
for this purpose are now’ under 
construction. 

Fig. 9 shows a compensator 
applied to an induction motor of 
2,500 h.p., thereby increasing its 
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the same customer a second motor 


improving the power factor of a group of motors. 

The same type of machine has also been 
utilised very successfully for driving draw 
benches, and the Company have just installed 
a motor for this purpose, and have in hand for 


of 350 h.p. 


Fig. 8.— Variable speed A.C. Motor Drive with Frequency Convertor, 


power factor from about .7 up to unity at a very 
small additional cost; the equipment is started 
and run exactly like a simple induction motor. 

Frequency Standardisation.—In view of the 
change of frequency in certain areas many motors 
are now being replaced by new motors of 50cycles. 
These include a 2,500 h.p, motor of 50 cycles to 


Fig. 9. 


2,500-H.P. Induction Motor and Phase Advancer. 
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replace a 25-cycle motor of 
similar capacity for Messrs. 
David Colville, Ltd. It is to 
drive a flywheel set supplying 
the D.C. motor of a 3-high plate 
mill equipment which is one of 
the few plate mills of this type 
driven by an Ilgner set. 

Heating of Sheet Mill Rolls.— 
It is now realised that there is 
considerable loss in sheet mill 
working due to the breakage of 
rolls owing to temperature 
stresses, and to the loss in pro- 
duction on starting up owing to 
the finishing mills having to roll 
narrow material of small value 
before being used on the full- 
width material. 

The English Electric Company 
is supplying electric roll heaters 
which, by being used to pre-heat the rolls 
before they are put to work, make considerable 
economies possible. One customer has stated 
that over £2,000 per annum can be saved due to 
this type of roll heater (Younghusband’s 
Patent). 


Fig. 11—Metalclad Compound-filled Mill Switchboard, 
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Fig. 10.— Electric Roll Heater in Service. 


An illustration of such an equipment showing 
a roll heater in service appears in Fig. 10, and 
it is satisfactory to record that this customer is 
now increasing the number of equipments; the 
latest is being supplied to replace an oil heating 
equipment which has been abandoned owing to 
its effect being negligible in the 
saving of rolls and output. 

Switchgear. — An important 
item in the electrical equip- 
ment is the switchgear to control 
the feeder circuits and various 
motors; the type adopted de- 
pends, of course, on the voltage 
and size of the plant. Apart 
from small, low-voltage industrial 
switchgear the Company have 
in hand many pillars for pressures 
from 3,000 volts up to 11,000 
volts for use in conjunction with 
rolling mill equipments. Fig. 11 
shows an example of compound- 
filled switchgear, which is the 
type now coming more and 
more into favour, especially 


a aS where high rupturing capacity is 


required, 


‘ ® a 


Amongst the advantages of the Induction 
Regulator as a means of feeder voltage control 
are the ease of application and the reliability of 
automatic control to meet various line conditions 
and requirements. This is particularly the case 
with outdoor and unattended substations, where 
the absence of switchgear in the power circuits 
is an advantage. Experience has shown that 
automatic voltage control frequently demands 
100,000 operations a year. 

The design and manufacture of relay equip- 
ments combining the required sensitivity with 
robustness for very frequent operation and 
freedom from trouble at the contacts is not an 
easy matter on account of the delicate forces 
available for operation. The English Electric 
Company have had many years of experience 
and steady development, resulting in a combina- 
tion of relays which gives remarkably consistent 
service. 

Voltage Control Relay.—The usual solenoid 
type relay has been superseded and an improved 
moving-iron relay developed which has a balanced 
movement about its fulerum, thus eliminating 
many of the troubles, due to lift in the jewel 
bearings, which characterised the solenoid relay. 


Tme Deray 
Revay 
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Main VovtaGe 
Contrro. RELAY. 


No Voit 
Revay. 


TERMINAL 
Boaro. 


PusH BuTTON. 


Automatic Induction 


CHANGE OVER SwitcH 

FoR AUTOMATIC OR 

Remote CONTROL. 
Fig. 2.--Self-contained Relay Assembly. 
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Regulators. 


Fig. 1.—Movement of Voltage Control Relay. 


With this type of relay greater operating forces 
are obtained with a smaller volt-ampere con- 
sumption, and the movement at the contacts for 
a Ll per cent. voltage change is about three times 
the amount previously obtained. In addition to 
the reduction in alternating current vibration due 
to the operating principle, the contacts are spring 
mounted. Fig. 1 shows the movement of this 
relay, which can be readily detached without 
disturbing the remainder of the gear. The spring- 
mounted moving contacts can be seen at the 
left-hand side of the balance beam. 

An oil dashpot is fitted for damping, but the 
relay is by no means sluggish. It will be noticed 
that the damping is in its most effective position, 
right at the contacts, in- 
stead of at the opposite 
end of the beam, as in 
other makes of relay. 

Compounding to give 


INTERMEDIATE 
ReELAvYs. 
4 


reinforced pressure at 
the contacts and prevent 
hovering,” is either by 
hold-on magnets or by 
turns on the main relay 
coil,according to require- 
ments, but whichever is 


used, the compounding 
Fuses FoR 


has a constant value. 
MoTorR x RELAYS. 


Contactor coil current is 
Pusu Button. never used, as it varies 
as much as 3: 1 accord- 
ing to whether the con- 
tactor is open or closed, 
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Fig. 4.— Diagram of Connections for 


Six Induction Regulators operating in parallel. 
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This variation of current, if 
used for compounding, causes 
“pecking”? at the contacts 
and hammering of the 
contactors. 

Thermal Delay.—I\t fre- 
quently occurs that a delayed 
action is required to prevent 
the induction regulator from 
attempting to correct short- 
duration voltage changes, such 
as the voltage drop due to 
the starting of a lift motor. 
Induction and clockwork de- 
lays have been used, but are 
troublesome if called upon 
for frequent operation. The 
English Electric Thermal 
Delay consists of two ther- 
mostatic strips wound with 
heating coils, and of 
the utmost simplicity and 
robustness. The fixed and moving contact 
spacing can be adjusted to a calibrated scale 
from 20 to 120 seconds. A light interlocking 
bar makes it impossible for both the “raise ” 
and the “‘ lower’”’ contacts to be closed at the 
same time. 

Intermediate Relays.—The motor contactors 
usually take about 120 volt-amperes for the 
operating coil, or .50/.60 ampere at 230 volts. 
This current can be handled only’ with 
great difficulty by the contacts of a sensitive 
voltage control relay, or as it is often called 
‘**Contact-making Voltmeter.” But such an 
amount of energy is easily handled by a definite 
“on and off’ relay. The Company are pioneers 
in the practice of interposing sensitive low-voltage 
intermediate relays between the main control 
relay and the contactors. The loading on the 
control relay contacts is thus reduced to a 
fraction of a volt-ampere and is at low voltage, 
so that the contacts will behave satisfactorily 
for long periods without attention. It is known 
that many relays have done months of service 
without the contacts being cleaned, or any 
other attention whatever. 

Combined Panels.—Fig. 2 shows a complete set 


Fig. 5.—Three-phase Requlator with Relays 
on Cover. Weatherproof hood removed. 


of automatic control relays 
mounted in a glazed case, 
fully wired, and ready for 
mounting on the regulator, on 
a wall, or directly on cus- 
tomer’s switchboard. This 
assembly is a great advance 
on the usual slate panel 
with separately mounted 
instruments. 

Outside the case, but  in- 
tegral with it, is a double- 
pole switch for changing 
over from automatic to re- 
mote manual control, and two 
push button switches for 
the ‘‘raise’’ volts and 
volts contactors. 

Fig. 3 is a complete diagram 
of connections for a_ typical 
control. 

Direct Mounting.—Smaller 
regulators, in which simplicity and cheapness 
are important, sometimes have the relays 
mounted on the regulator cover, frequently in a 
weatherproof hood. Fig. 5 shows such an 
equipment. 

Line-drop Compensation.—When it is desired 
to maintain the voltage at some load centre 
distant from the regulator at a constant value, 
a line-drop compensator is inserted in the control 
relay circuit. Selected portions of adjustable 
resistance and reactance corresponding to the 
line characteristics are fed from current trans- 
formers to obtain a compounding effect, so that 
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Fig. 6.—Connections of Line-drop Compensator. 
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the regulator voltage rises with the load. The 
connections are shown in Fig. 6, whilst Fig. 7 
shows a complete equipment on a single-phase 
regulator for plus and minus 10° regulation on 
a 6,600-volt line of 250 amperes capacity. 

In single-phase three-wire systems, with two 
single-phase regulators, one between each outer 
and neutral, two compensations have been super- 
imposed on each control relay, for load current 
in outer, and out-of-balance current in neutral 
respectively. 

Parallel Feeder Operation.—An interesting appli- 
cation is the automatic control of several regula- 
tors working on parallel feeders. It is essential 
in such circumstances that the regulator rotors 
keep in perfect step. Individual voltage control 
is unstable, and mechanical coupling is not, as a 
rule, practical for more than two regulators; 
moreover, it is not very flexible for extensions or 
cutting one regulator out of service. 

The Company have devised the simple electrical 
coupling shown in the diagram in Fig. 4. Each 
regulator is provided with a potentiometer resist- 
ance having centre point tapping and a slider 
geared to the rotor. Direct current is passed 
through all the resistances in parallel. Centre-zero 
voltmeters are connected between the centre 
tapping and slider of each potentiometer and in- 
dicate the angular position of the rotor. Connected 
between the sliders are sensitive polarised relays 


Feeder/ Feeder 2 


Fig. 8.—Load Balancing by Cross Compensation. 


Fig. 7. 
Induction 
Regulator with 
Automatic 
Equipment. 
Line-drop 
Compensator on 
right above relay 


case, 


which indirectly close the ‘‘ raise volts”’ or lower 
volts ’’ contactors and consequently keep the 
rotors in step. The polarised relay is in a normal 
position between the contacts when there is no 
voltage between the sliders. One regulator is, 
therefore, made the ‘‘ master”’ and the others 
trailers.”” Several feeders may be controlled 
simultaneously either automatically or remote 
electrically. The different rotors follow the master 
so accurately that it is impossible to observe from 
the position indicators or feeder ammeters which 
is master or trailer. 

For single-phase, or twin three-phase, units it 
is better to adopt a load-balancing arrangement 
as shown in Fig. 8. The current transformers are 
connected in series to circulate their ratio current 
freely when the feeder loads are balanced, but 
any diversity is forced through the impedances 
Z, and Z, which causes the voltage to be auto- 
matically adjusted until load balance is restored. 
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During the last few years, the 
Company has created several 
records in respect of the size of 
individual induction regulators 
built, and of the total output of 
apparatus of this class. The 
largest induction voltage regu- 
lating equipment yet built was 
delivered last year to an im- 
portant Japanese undertaking 
for installation on a 20,000-kVA, 
77,000-volt interconnector. It 
comprised the regulator illus- 
trated in Fig. 1, of 2,150 kVA 
capacity together with series 
and potential transformers ; the 
latter is shown in Fig. 2. As in 
the case of most regulators in- 
stalled on interconnectors, the 


to avoid any phase displacement. 


Fig. 2.—Potential Transformer. 
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A Large Automatic [Induction Regulator Equipment. 


unit is of the twin type in order Fig. 1.—-Automatic Induction Regulator for a 20,000-kV A., 77,000-volt 


The girl is holding a Regulator rated at 1/10 kV A. 


The regulator is designed for a comparatively 
low voltage, and is fed from the potential trans- 
former ; its secondary winding is coupled into the 
line again through the series transformer, whose 
secondary is, of course, insulated for 77,000 volts. 

The automatic control gear is arranged so that 
when the power flow along the interconnector is 
towards the distributing centre, constant voltage 
is maintained there; when power flows in the 
opposite direction the compensation arrangement 
raised the line pressure so as to maintain the 
voltage at the power station end at the same con- 
stant value as at the distributing centre. Switch- 
gear is provided on the 77-kV side to enable the 
whole of the regulating equipment to be cut out 
of service without shutting down the line: 
adequate interlocks ensure that the switching 
operations are carried out in a safe manner. 

The regulator itself weighs 35 tons, and has 
overall dimensions of 18 ft. long by 8 ft. wide. 
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1,500-volt Automatic Substations of the 
Ise Electric Railway, Japan. 


The Ise Electric Railway is one of the rapidly 
developing private transportation systems in 
Japan. 

When completed, its double track 3 ft. 6 in. 
gauge line will extend from Nagoya to Yamada, 
which are about 68 route miles apart. 

Its construction was brought about by several 
factors. The Imperial Shrine at Ise, near the 
Yamada terminus of the line, attracts many 
thousands each year. This traffic is extremely 
important and necessitates an efficient service. 

Cities such as Yokkaichi and Tsu, situated 
23} miles and 43 miles respectively from Nagoya, 
are large industrial centres principally engaged 
in cotton manufacture, and many employees live 
in the surrounding villages. 

Additionally, the whole country served by the 
Ise Electric Railway is of great fertility, therefore 
the rapid transport of agricultural products is 
important. 

Considerable progress has been made in the 
construction programme, and in certain sections 
the railway engineers have had to overcome 
several difficult civil engineering problems. The 
object desired was a low overall cost of plant. 
The straightforward economical design of building 
shown in Fig. 1 was adopted to achieve this. 

Owing to the high ambient temperatures— 
90 to 96 degrees Fahr.—experienced in a Japanese 
summer, ventilation of automatic substations 
must be carefully studied. 

In the Heta Substation, described later, this 
is provided for by screened apertures of adequate 
area near floor level, and roof ventilators. 

The bottom ventilating openings are equipped 
with adjustable louvres, as winter conditions are 
moderately severe. 

Power for the operation of the system is fur- 
nished by the Toho Power Company, and is trans- 
mitted by a three-phase overhead line working at 
11,000 volts, 60 cycles. The complete electrical 
equipment for the three automatic substations 
was manufactured at Stafford, and the Heta sub- 


station, illustrated in Fig. 1 and described in 
detail in this article, has been in successful opera- 
tion for about twelve months; the other two 
substations have precisely similar equipment. 
Heta substation, which is about half-way be- 
tween Nagoya city and Yamada, at present 
supplies some 21 miles of single and double track 
through three feeders. Two of these feeders 
supply the up and down track of an eleven-mile 
section from Tsu towards Matsuzaka, the third 
supplies the ten-mile single track section from Tsu 


Fiz. 1.—Heta Automatic Substation. 


to Hirako. The substation is situated close to the 
track, and high-speed circuit-breakers are con- 
nected in the feeders. Section insulators and 
switches are situated at various points along the 
track. 

Conversion of the A.C. power to a 1,500-volt 
D.C. traction supply is carried out in each sub- 
station by two pairs of series-connected rotary 
convertors having a total capacity of 4,000 kW. 
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These machines are arranged 
for tap starting and are equip- 
ped with oil-lubricated roller 
ence bearings of the special English 
Electric design ; each is fitted 
with a direct-coupled exciter, 
overspeed device, no-start 
device, and bearing thermo- 
stats. A transformer of the 
double-secondary type  sup- 
plies each pair of convertors 
Control apparatus for com- 
plete automatic operation is 
grouped in a compact and 
orderly manner, and a special 
feature is a semi-circular desk 
from which the working of the 
equipment may be controlled 
by push button, if desired. 
For the control of the in- 


coming A.C. supply a sheet- Fig. 2.—4,000 kW. Convertor Plant for 1500-volt D.C. supply. 
steel truck-type board is 
provided, which contains :— Cubicle with potential transformers, isolating 
Oil-immersed switch-fuse for the 150 kVA. switch and metering equipment. 
auxiliary transformer bank. Two main transformer panels each with 
400-ampere incoming feeder panel with 11,000-volt motor-operated circuit-breaker. 
motor-operated circuit-breaker. In Fig. 3 can be seen in the background the 


auxiliary and trans- 
former and the 11,000-volt 
truck board for one pair of 
convertors ; the units in the 
board are in the order given 
above. 


The automatic equipment 
for each machine is grouped 
on a framework which carries 
the camshaft controller for 
starting synchronising, 
together with the various 
relays, and, in addition, there 
is a common relay panel to 
each pair, on which are the 
A.C. low-volt relay, starting 
sequence relay, underload 
timing relay,and A.C. overload 
and leakage relays. The 
arrangement is seen very 
General view showing 11,000-volt Transformers and Switchboard, clearly in Fig. 4, which shows 
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also the gallery where the D.C. circuit-breakers 
are situated. 

The direct-current switching equipment  in- 
cludes :— 

Two 2,000-ampere, 1,500-volt positive con- 
tactors. 

Two 2,000-ampere, 1,500-volt machine high- 
speed breakers with limiting resistance. 
Four 2,000-ampere, 1,500-volt feeder high- 
speed breakers with auto re-close relays. 

The D.C. meters and high-speed breaker con- 
trols are mounted on the desk control board, along 
with the master time switch and start and stop 
push-buttons. 

Each machine has its own 
camshaft controller, which 
performs the operation of 
starting on tap voltage and 
eventually of synchronising. 
The transformers are  con- 
trolled on the H.T. side by 
motor-operated oil breakers, 
the supply to which is con- 
trolled by a motor-operated 
incoming feeder oil breaker. 
Once this incoming feeder 
breaker is closed the station 
is ready for starting. 

Normally, the first set is 
started up by the operation 
of the master time switch, 
which gives a closing impulse 
to the oil circuit-breaker clos- 
ing relay. The oil breaker 
having closed, the machines 
of the selected set run up on 
tap voltage, synchronise, and if the machine 
contactor and machine high-speed breaker and 
feeder high-speed breaker control switches have 
been previously closed, these breakers close and 
the set goes on load. 

The machines are connected in series through a 
high-speed breaker shunting a limiting resistance. 
The negative of the low-volt machine is con- 
nected to the negative D.C. busbar, and the 
positive of the high-volt machine is connected 
through a contactor to the 1,500-volt D.C. 
busbar. The closing circuits for the above 
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have control switches on the control desk, which 
are permanently closed for automatic operation. 

On heavy overloads or short-circuits the feeder 
breakers open, but a timing device permits them 
to re-close automatically after a definite time 
interval, which is fixed beforehand according to 
requirements. After a pre-determined number 
of unsuccessful attempts to close have been made, 
the affected feeder breaker is locked out and the 
lock-out device must be set by hand when normal 
conditions are restored. 

The second set would only start. up on the 
occurrence of overload of sufficient duration or 
magnitude, or in the event of some trouble 


Fig. 4.— Camshaft Controllers and Common Relay Panels. 


developing on the first set. It may, of course, be 
started up for inspection at any time by operating 
a push-button switch on the control desk. 

Shutting down is effected by the master time 
switch, or, if both sets are running, the second 
set to start up may shut down on underload and 
the time switch will shut down the set that was 
the first to start up. The sequence of starting up 
is pre-determined by switches on the control 
desk. 

The exciters and field circuits of both sets are 
connected in series when both sets are running, 
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When the second set is synchronised and in 
the full “run” position of the camshaft controllers, 
the field circuits of this set are automatically put 
in series with the field circuits of the first set, 
thus ensuring that the cold machines share the 
load equally with the running machines. 

The machines are fully protected against the 
following faults :— 

Incomplete or too slow start or failure to start. 
A.C. leakage. Hot bearings. 
Field failures. Wrong polarity. Failure to 
synchronise. A.C. overload. Single-phase 
starting. D.C. leakage. 

If any of these troubles occurs the set con- 
cerned is locked out and the protective devices 
must be re-set by hand when normal conditions 
are restored. Protection is also afforded for A.C. 
low voltage or failure, and D.C. reverse current. 
In either of these cases the set is shut down, but 


Overspeed. 


Rolling Stock on the Ise Railway, 


Japan. 

In addition to the substation equipments 
described in the foregoing article, this railway has 
also in service locomotives and motor-coach stock 
equipped on the inglish Electric ’’ camshaft 
control system. 


The unit illustrated is a 40-ton freight loco- 
motive of the 0—4—4— articulated four-motor 
type for operating on a 1,500-volt direct-current 
system with overhead current collection. The 
control provides 9 series and 6 parallel operating 
positions, with rheostatic braking to supplement 
the Westinghouse air brake and the hand brake 
equipment. 


In accordance with the Company’s practice 
these locomotives were tried out on their test 
track in order to ensure satisfactory operation 
in the customer’s service. 


The adoption of the same control system on the 
multiple-unit cars indicates that it meets the 
requirements of the railway for the varied traffic 
conditions met with on this line. 
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can start again with normal conditions pre- 
vailing. Should a machine become overheated, 
the machine thermostat is operated, and causes 
the second set to start up if only one set is 
running. Should there be two sets running or 
should one set continue to overheat, this relay 
opens the D.C. machine high-speed breaker and 
contactor, which re-closes again on the machines 
of the set concerned cooling down sufficiently. 
In the event of phase reversal occurring, the set is 
locked out and the relay must be re-set by hand 
after the fault has been rectified. 

The substation plant and control equipment 
have been erected and put into operation by the 
Railway Company’s engineers; they form a 
notable addition to the long list of English 
Electric automatic equipments in routine service 
in all parts of the world. 
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Tapping a Transmission Line for Rural Supply 
in Derbyshire and Cheshire. 


Fig. 1.—General View of the Substation at Buxton. 


In order to give an electricity supply to the 
rural district between New Mills, Marple and 
Buxton it was decided to connect these points 
by a 33 kV. overhead line fed by tapping the 
transmission line between Stockport and Maccles- 
field. The contract for supplying and erecting 
the apparatus for three substations was en- 
trusted to the English Electric Company and the 
line was made alive and officially opened in 
October, 1929, by representatives of the Trent 
Valley and High Peak Electricity Company, 
and Messrs. G. V. Twiss & Partners, of London, 
the consulting engineers. 

The three outdoor 
similar in design, are built on reinforced concrete 
rafts with all the apparatus mounted on reinforced 
concrete pillars and cross members; they have 
several unique features. In the first place, the 
substations might be termed of the “ low ” type, 


substations, which are 


that is to say, the busbars are some 10 ft. above 
raft level, carried on insulators mounted on con- 
crete columns, or supported by the various isolat- 
ing switches, which are mounted in that manner. 

The 3-phase busbars form a complete ring when 
the various isolating switches are all closed. This 
arrangement gives great flexibility and ensures 
continuity of supply, since it is possible to feed 
the busbars and step-down transformers round 
the ring in either direction. A further advantage 
of this scheme is that the number of oil circuit- 
breakers is cut down to the minimum, and at the 
same time complete protection is afforded to all 
apparatus. 

In each substation provision has been made for 
the installation of two 1,000 kVA. oil-immersed 
self-cooled step-down transformers, which are 
connected directly tothe busbars through a special 
design of rotating centre-pillar isolating switch. 
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These isolating switches are of the ‘“ five- 
insulator ’’ type in order to minimise the space 
occupied, each triple-pole switch being gang 


operated from ground level. The feeder side in 
each case is fitted with interlocked earthing 
switches to ensure that the isolating switch is 
open before the line can be earthed. The centre 
point of these five-insulator”’ type isolating 
switches feeds the transformers, and consequently 
a supply can be given to the transformers from 
either section of the busbars. 

The oil circuit-breakers are English Electric 
O.K.D.1. completely weatherproof type, of such 
capacity as to rupture the maximum kVA. likely 
to be experienced under fault conditions on the 
system. Each circuit-breaker is fitted with hand- 
operating mechanism, and has a self-contained 
tank-lowering device to facilitate inspection and 
maintenance. 

The bushing type current transformers for the 
operation of the various protective relays are 
housed in the terminal bushings of the breakers. 
All ammeters are connected direct in the 33 kV. 
They are mounted in appropriate 
positions on the top of the “ five-insulator ” 


conductors. 


Fig. 3.—New 
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Fig. 2. 


isolating switches, the whole instrument being 
at line potential. 

‘The outgoing supply from Marple to New Mills 
and Buxton substations is metered at Marple, 
and the metering equipment (Fig. 5) takes the 
form of two oil-immersed 33 kV. current trans- 
formers and two 33 kV. oil-immersed potential 
transformers mounted on poles. The meters 


themselves are housed in a_ totally-enclosed 


Mills Substation. 
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weather-proof sheet-steel kiosk. The three-meter 
system is employed for check purposes, each 
instrument being fitted with a maximum demand 
indicator, and the three instruments are operated 
from self-contained electrically-wound time 
switches. The kiosk also houses various feeder 
protective relays and a tripping battery. Multi- 
core cables run in covered concrete trenches to 
the shunt trip coils on the operating mechanism 
of each circuit breaker. 

A telephone equipment has been installed at 
each substation to give intercommunication with 
the central offices. 

Figs. 2, 4 and 5 show Marple substation. 
Fig. 2 is a general view of the complete sub- 
station in which the outdoor metering equipment 
can be seen on the left. In the background is the 
main transmission line between Stockport and 
Macclesfield. Fig. 4 illustrates the type of oil 
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Fiq. 5. Metering Equipment. 
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Fig. 4.— 


Oil Circuit Breakers and Isolating Switches. 


circuit-breaker installed in the substations, while 
the kiosk for the protective relays and instruments 
is seen in the right-hand corner. This view is 
of interest also in that it shows the ammeters 
connected directly in the 33 kV. line. 

Fig. 5 greater detail the outdoor 
metering equipment mounted on the terminal 
pole of the outgoing overhead line to New Mills. 

A general view of the New Mills substation is 
shown in Fig. 3; it will be seen that this 
substation is similar to that at Marple. The two 
1,000 kVA. transformers step down the 33,000- 
volt transmission to 11,000 volts for local dis- 
tribution. 

Fig. 1 illustrates the Buxton substation, 
which also is of identical design to the other two. 
The special rotating centre-pillar type of isolating 
switch can be seen, also the type busbar 
which, it will be remembered, is 
used extensively on the 132 kV. substations of the 
Central Electricity Board. 
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MARELLI 
ELECTRIC FANS 


NEW TYPE CEILING FAN. 


83-inch ‘Sweep. 


Two Curved Aluminium 
Blades. 


SINGLE-PHASE A.C. 
CEILING FAN 


Above illustration shows a new low-speed two-bladed Alternating Current Ceiling Fan, specially 
manufactured for use in Tropical Climates. 


A similar model is also supplied for Direct Current. 


OUR LATEST MODELS EMBODY ALL THE IMPROVEMENTS MADE 
AS A RESULT OF AN EXTENSIVE EXPERIENCE IN THE TROPICAL 
MARKET. 


MARELLI & CO., LTD., 
FAN HOUSE, GARLICK HILL, 
LONDON, E.c.4. 


TreLrernone: CENTRAL 0734. Tretecrams: AURETTA, CANNON, LONDON, Castes: AURETTA, LONDON 
” 7745. 
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NORMAN E. Box LIP: 


MOTOR CARRIERS AND HEAVY 
HAULAGE CONTRACTORS 


SPECIALISTS IN HANDLING ALL CLASSES OF 
ELECTRICAL PLANT, BOILERS, MACHINERY &c. 


Seventy-one ton Stator of a 27,500 kW. Turbo-Alternator, 
en route from the Stafford Works of The English Electric 
Co., to Dalmarnock Power Station, Glasgow. 


Total deadweight, including bogie, eighty-one tons ! 


RUSHOLME ROAD, ARDWICK GREEN, MANCHESTER 


Telegrams: ‘‘ Hauling, Manchester.”’ Telephones: Ardwick 2735 & 2736 
AND AT: 
1, Park Place, Leeds. 


. Telephone: Leeds 25503. 


521, Lichfield Road, Aston, Birmingham. 


Telephone: East 1438. 
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CAPSTANS 


FOR 


SPECIALLY BUILT. FOR 
ARDUOUS RAILWAY SERVICE 


FREE OR FIXED BOLLARDS 
IN ALL SIZES UP TO 
10 TONS PULL ON ROPE 


as xlll 
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x, 
Catalogue & Specifications on Request: 
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PATENT ENCLOSED CIRCUIT AIR COOLERS 


for the ventilation of Turbo-Alternators are GUARANTEED 
to provide a continuous supply of cool, clean, dry air which can 
be relied on in any climate. Moreover, by means of this 


iF simple system, running expenses and risk by fire are reduced 
4 to a minimum. 
' The following is a Small Selection of Names of Purchasers :— 
t Aberdeen Corporation Hull Corporation Stepney, Met. Borough 
N British Admiralty London Power Co. (Bow Stockport Corporation 
if Barnsley Corporation Road 8tn.) 8t. Pancras Boro’ Council 
aif Bradford Corporation London Power Co. Woolwich Corporation 
mf Bedford Elec. Dept. (Deptford Stn.) Worcester Corporation 
mit Brush Electrical Eng. Co. Leicester Corporation Yorks Elec. Power Co. 
i” | 5 Lancs. Dynamo & Motor Auckland Power Stn. N.Z. 
i British Brown-Boveri Ltd. Co. Ltd. Adelaide Tramways 
Ae British Thomson-Houston Marylebone Corporation Athens, 8t. George’s 
oi Co. Ltd. Metropolitan-Vickers Power 8tn. 
ma Consett Iron & Steel Co. Electrical Co., Ltd. Centrale de Drongen- 
Newport (Mon.) Corp. bosch (Brusseis) 
“+ English Electric Co. Ltd. Ocker Hill Generating Stn. Capetown Suburban Rly. 
4 Edinburgh Corporation Oerlikon Ltd. Eastern Bengal Rlys. 
ormby Depot (L.M.8. Rly. eterboro’ Corporation erak Power Station 
Fi by D (L.M.8. Rly.) Peterboro’ C ti P 
General Electric Co. Ltd. Preston Corporation State Coal Mines (Holland) 
Glasgow Corporation Powell Duffryn 8.C. Co. Ltd. 
? James Howden & Co. Ltd. 8. Wales Power Co. Ltd. Etc., Etc. 
? Please send for descriptive Literature. 
i HEENAN & FROUDE, LT 
9 D *9 
+e WORCESTER . ENG. 


ILLUSTRATION SHOWS TYPICAL “*HEENAN” ENCLOSED CIRCUIT AIR COOLING UNIT (Note Hinged Doors to facilitate cleansing of Tubes.) 
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Mica, Leatheroid, Vulcanized Fibre 


EMPIRE CLOTH AND TAPE 


Bakelite Sheets, Tubes, Spools, etc. 


for Oil-immersed Apparatus and Transformers. 


BAKELITE RESIN, VARNISH & MOULDING POWDER. 
PRESSPAHN, FULLERBOARD, EBONITE 


ATTWATER SONS, 


Established 1868. 


PRESTON, ENGLAND. 


Contractors to the British, American, French and Italian War Offices and Admiralties. 
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A DISTINCTIVE METHOD OF REPRODUC- 
TION THAT IS EQUALLY EFFECTIVE ON 
FINE OR COARSE MESH. 
PHOTOGRAPHIC STUDY AND BLOCK BY 
A R = Oo 
MAKERS OF BETTER BLOCKS 


5, East Harding Street, London, E.C.4. 


Telephone : Telegraphic Address : 
Central 2602 (3 lines). Toananlyne, Phone, London. 
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PORCELAIN INSULATORS 


EXTRA HIGH TENSION AND LOW TENSION 
for 
OVERHEAD POWER TRANSMISSION, TELEGRAPH 


AND TELEPHONE LINES, BUSHINGS, ACCESSORIES, 
&c., IN HIGHEST GRADE ELECTRICAL PORCELAIN. 


“FISH-SPINE” INSULATING BEADS 
for Bare-wire Insulation 


TAYLOR, TUNNICLIFF & CO., LTD. 


Head Office: EASTWOOD, HANLEY, STAFFS. 


Telephone: Hanley 5272. Telegrams: Eastwood, Hanley 


Works: HANLEY, STONE & LONGTON. 
London Office: 110, CANNON STREET, E.C.4. 


Telephone: Mansion House 721 


METAL-CLAD 


The English Electric Company manufac- 
turea comprehensive range of Metal-clad 
| Switchgear incorporating some new and 
novel features that constitute a distinct 
advance in this class of gear. 


For full particulars apply for: 
Publication K.71. 


12,000 volt “English Electric’”’ 
Metalclad Unit with duplicate 
busbars and oil - immersed 
selector switches. 


Works: BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 
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THE ENGLISH ELECTRIC COMPANY LIMITED. 
‘MEAD OFFICE: 
Queens House, Kingsway, London.W.C.2. 


JET 


Ash Handling Applications 


No. 6 F i) Write for 
6CCatalogue 


OVERFLOW 
CASTINGS 


ASH PUMP DISCHARGE 


CAST IRON WALL PLATES 
STEEL SUPPORTING ANGLES 


OVERFLOW | 
CASTINGS 
DRAIN 


FROM GATE 
ova DOUBLE HAND OPERATED 
GATE UNIT 


WATER OVFRFLOW TO SUMP 


TROUGH 


ASH PUMPING TO OVERHEAD WATER COLLECTING ASH TANK. ’ 
After sluicing to a sump the water-ash mixture can be pumped to an overhead water collecting ash tank fitted with water collecting 
gates. All but approximately 5% of the water drains back into the sump and the ash is dumped in a commerctally dry but 
nevertheless dustless condition. 


THE ASH COMPANY (London) LIMITED 
63, Lincoln’s Inn Fields, London, W.C.2. 
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LuxuRY SEATING 


BY ‘ NESTA” 
SPECIALISTS IN SEATING COMFORT 


Type O.B. is a reversible Tramcar Seat designed to 
provide individual seating without any metal or operating 
mechanism at the gangway side, thus assuring full 


protection to passengers’ clothing. 


“Nesta Luxury Seats are strong and light 
in weight and are built with an eye to beauty 
of line without the sacrifice of built-in 
comfort. 


Write for illustrated catalogue. 


Equipment & ENGINEERING [9, |z2 


2 & 3, NorFOoLK STREET. STRAND, W.E.2. 


Telephone : Cables : Telegrams : 
TEMPLE BAR * KHARPARTS, KHARPARTS, ESTRAND, 
2 Lines). LONDON.” LONDON.” 


RENOLD CHAIN COUPLINGS 


Couplings provide the most simple and reliable 


F<: direct coupling of machinery Renold Chain 


method. They are positive and flexible, and 
rapid uncoupling is possible without dis- , 


Lubricant for the chain is retained by a ina 


placing the shafts. 


strong aluminium cover of light weight. 


Couplings to transmit up to 600 h.p. are 
available from stock. 


Send for Leaflet Ref. No. 216/08. 


HANS RENOLD LIMITED MANCHESTER ENGLAND 


Branches & Stock Depots in LONDON, BIRMINGHAM, MANCHESTER, LIVERPOOL, LEEDS, BRISTCL & GLASGOW. 
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Latest 
Drilling 


Machines 


The Improved Heavy Duty 
Centralised Control Radial 
Drilling Machine 


Saddle fitted with Quick-power Traverse, Im- 
proved Spindle Balance. 18 speeds, 27-610 r.p.m. 
Six feeds, 30-172 r.p.i. “One Shot” oiling on 
saddle. Auto Knock-olf indicates full dia, depth of 
all holes. Max. Drilling Capacity, 3” in M.S, 


New type 28’ Horizontal 
Milling Machine 


Automatic reversible power longitudinal table 
traverse and feed, also intermittent feed. 

Spindle mounted on Timken Bearings. 

16 feeds from 1” to 12” per min., and 6 speeds from 
30-460 r.p.m. 

Lubricated by self-contained pump. 

Built to guaranteed limits of accuracy, y 


Machine Tool Makers, Ltd. 


Lonpon, S.W.1, and Numerous Branches. 


Associated British 
HEAD OFFICE: 17, Grosvenor GarDENs, 
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THE NEW DESIGN 
of 
“English Electric.” 


SURFACE TURBINE 
PLANT 


REDUCES COST OF 


Excavation and Foundations 
Erection and Auxiliaries 
Operation and Supervision 
Inspection and Maintenance 


WHILE INCREASING 
Simplicity and Reliability 
Accessibility 
Ease of Installing 
Ease of Upkeep 


WRITE FOR 
PUBLICATION NO. M. 56. 


ENGLISH ELECTRIC 
Queens House, Kingsway. London W:C 2 


Works: BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 
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STRAKER BROTHERS LTD. 


PRINTERS, STATIONERS & ACCOUNT BOOK MAKERS. 


A SECTION OF OUR MACHINE ROOM SHEWING SELF-FEEDING MACHINES. 


We are Publishers of many Journals and 
specialise in Color Printing, Offset Litho 
and Letterpress. 


Power Relief Stamping and Account Book 
Manufacturers. 


You are invited to inspect our works by 
appointment. 


THE BISHOPSGATE PRESS i“ 194-200, BISHOPSGATE, LONDON. 
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